The treatment of hyponatraemia is controversial because of the risk of causing central or extrapontine myelinolysis (EPM). Rapid correction with hypertonic saline to a low normal sodium level has its proponents; others feel that slow correction to below normal sodium values is preventative. Most investigators feel that overcorrection should be avoided. It is not known whether the magnitude of serum sodium change is more important than the actual rate of correction. We present three patients with hyponatraemia ranging from 103 to 105 mmoIl who were corrected slowly with normal saline, corrected quickly with hypertonic saline, or rapidly overcorrected with hypertonic saline. All became comatose and died; all had EPM with or without central pontine myelinolysis (CPM). A 44 year old previously healthy woman developed a gastrointestinal viral illness two weeks before admission. Nausea, vomiting, and diarrhoea prompted an increase in water intake during this period. She became comatose at home and was admitted to hospital. On examination her temperature was 38'3°C. She was described as restless but responsive to deep pain. No focal neurological abnormalities were documented. Laboratory studies revealed a serum sodium of 103 mmolIl, chloride of 70 mmolIl, potassium of 2-7 mmolIl, haematocrit of 48 and a white blood cell count of 20 x 109/l with 85% polymorphonuclear leucocytes. A chest x ray demonstrated possible basilar infiltrates. Lumbar puncture and CT scan of the head were normal. The patient was treated with fluid restriction and infusion of normal saline at approximately 0 37 mmol per hour. Over the next several days her sensorium steadily improved and the serum sodium was 130 mmol/l by the third hospital day. Two days later, however, she developed dysphagia, dysarthria, and a diminished state of responsiveness. By the seventh hospital day she had become increasingly apathetic and mute. Multiple cultures of urine, blood, throat, and stool were negative. A CT scan, brainstem evoked responses, and an EEG were normal.
rection to below normal sodium values is preventative. Most investigators feel that overcorrection should be avoided. It is not known whether the magnitude of serum sodium change is more important than the actual rate of correction. We present three patients with hyponatraemia ranging from 103 to 105 mmoIl who were corrected slowly with normal saline, corrected quickly with hypertonic saline, or rapidly overcorrected with hypertonic saline. All became comatose and died; all had EPM with or without central pontine myelinolysis (CPM). 2 9 mmol/hour with added potassium replacement; the steroids were continued. Within eight hours, the patient's sodium had risen to 127 mmol/l, and the potassium to 3 mmol/l. Clinically, she was more alert but dysarthric, and weakness was noted in the left arm. Sodium replacement was changed to a normal saline infusion, and in 24 hours the serum sodium was 130 mmol/l. By the next morning, however, the patient was obtunded and would not follow commands, though she moved all four extremities spontaneously. CT scan was normal, and an EEG demonstrated bilateral synchronous periodic sharp waves. The patient required treatment with intravenous nitroprusside for an acute elevation of blood pressure. Over the course of the following week, she became comatose and remained unchanged. Serum sodium levels were maintained between 128 and 130 mmoUl. The patient died in a nursing home six weeks later.
Necropsy revealed pneumonia and diffuse atherosclerosis. The brain weighed 1 100 grams and was not oedematous. There were mild atherosclerotic changes in the circle of Willis. Coronal sections demonstrated thinning of the cortex with a dark line in the lower layers at the grey-white junction, most prominent in the frontoparietal areas. The hippocampus was also thinned and discoloured. The basal ganglia, cerebellum, and brainstem were grossly unremarkable. Microscopically, the cortex revealed neuronal loss with astrocytosis, macrophage proliferation, and neovascularisation in the lower layers of the cortical ribbon. The hippocampus also contained a focal area of neuronal loss in the pyramidal cell layer. White matter tracts in the caudate and putamen demonstrated striking demyelination bilaterally with the presence of macrophages. Two rostral sections of the pons did not reveal any demyelination, and a mild dropout of Purkinje cells was noted in the cerebellar cortex. PATIENT 
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A 55 year old woman developed an upper respiratory illness ten days before admission. Treatment with erythromycin did not improve her symptoms. She developed general malaise, myalgias, nausea, and dizziness and was admitted to hospital. She appeared pale and confused, and was unable to recall appropriate details of her medical history. Neurological examination demonstrated only unsteadiness of gait. While waiting for a chest x ray, the patient became unresponsive for a few seconds; a clinical suspicion of a seizure was entertained. Laboratory examination revealed a serum sodium of 106 mmol/l, potassium 2-6 mmol/l, with serum osmolarity 219 mOsm, and urine 330 mOsm. Haematocrit was 31-9 and the white blood cell count was 14-3 x 109/1 with 89% neutrophils and 11% bands. Chest x ray demonstrated mild bilateral infiltrates and CT scan of the brain was normal.
The patient was treated with fluid restriction and phenytoin. After 12 hours, the serum sodium remained at 106 mmol/l, and she was given 5% sodium chloride at 1-7 mmol/hour, and frusemide. After nearly nine hours of this therapy, the sodium was 109 mmolIl. Infusion of 5% sodium chloride was continued, and after an additional nine hours, her serum sodium was 150 mmol/l. The patient's sensorium remained clouded and the following day she became more lethargic and tachypnoeic. Arterial blood gases demonstrated hypoxia and she was intubated and placed on a ventilator. During this time she became progressively more obtunded, and by the morning of the fourth hospital day, she was unresponsive to verbal stimuli. Neurological examination revealed flaccid tetraparesis with minimal reaction to painful stimuli. Spontaneous respirations were present.
Funduscopic examination demonstrated sharp discs and no retinal haemorrhages. uncertain. Histological abnormalities in capillaries have been described in CPM, and CPM tends to be worse perivascularly. '6 Perhaps the petechiae were related to the patient's persistent thrombocytopenia in conjunction with the ongoing myelinolysis.
CPM has occurred in patients ranging in age from 3 to 77 years, and there appears to be no gender predilection;43 of 67 patients reported since 1983, 34 are women and 33 are men. The incidence of the condition has been reported to range from 0.28% to 9.8% in necropsy series.
CLINICAL PRESENTATION OF PATIENTS
The conditions of patients with CPM/EPM range from asymptomatic to coma or a "locked-in syndrome",'6'9 probably depending on the extent of the areas affected by the demyelination. mmol/hour.' Arieff, however, has noted that the rate of correction is probably not as important as the absolute change in serum sodium,48 and suggests not increasing the serum sodium by more than 25 mmol over the first 24 hours. A general consensus is that the patient should not be made hypernatraemic.' 2 64 The agents used to treat the hyponatraemia have also been subjected to scrutiny: rapid correction of hyponatraemia is usually accomplished by the use of hypertonic saline, though CPM/EPM has also occurred in patients treated with isotonic saline." 1 1161719 22 28 32 Frusemide used in conjunction with intravenous fluids may diminish the incidence of CPM/EPM.46' Analysis of the treatments reported in table 1 in patients who ultimately developed CPM or EPM would suggest that the concentration of sodium chloride and the rate of administration make no difference to the rate of development of CPM or EPM.
ANALYSIS OF PRESENT CASES
The three patients described here presented with very low serum sodium levels and were treated differently, yet all suffered from increasing obtundation leading to coma. None of the patients were malnourished, nor was there a history of significant alcohol intake. Two patients developed EPM and cortical neuronal death while the third patient had both pontine and extrapontine myelinolysis. Cortical neuronal death mimicking the changes seen in anoxia is uncommon in extrapontine myelinolysis but has been reported in several cases.5 42 53 These three cases emphasise the dilemma facing clinicians concerning treatment of hyponatraemia. Of the three patients presented, one was treated over the course of three days with isotonic saline, hyponatraemia in the second patient was rapidly corrected with hypertonic saline, and serum sodium in the third patient was rapidly overcorrected with hypertonic saline.
An analysis of 185 patients with symptomatic hyponatraemia reported since 1954 was undertaken. The initial serum sodium ranged from 95 mmol/l to 124 mmol/l and symptoms varied from weakness and lethargy to seizures and frank coma. Fifty three patients treated with hypertonic saline improved and the clinical condition of 43 worsened. Eighteen patients treated with normal saline improved and nine worsened. Twenty seven patients were treated only with water restriction: all were felt to have improved. Thirty five patients were treated only by the withdrawal of diuretics and all improved. It should be noted that these numbers do not reflect the thousands of hyponatraemic patients, treated in various fashions, with both favourable and poor outcomes, all of whom are unreported.
The absolute change in serum sodium, suggested to be the inciting factor of myelinolysis by Arieff,48 in our three patients was 9 mmol/24 hours, 23 
